1/44 



f 



FIG. 1 




2/44 



FIG. 2 



/ 



A 



A 



-4a 



3/44 



FIG. 3 




4/44 



FIG. 4(a) FIG. 4(b) 



i D2 




5/44 



FIG. 5 FIG. 6 




FIG. 7 




0 200 400 600 800 1000 
FLOW RATE OF Ar GAS (cmVminute) 



6/44 



FIG. 8(a) 

_ 90 

M 89 

^ 88 
o 

< 87 

~ cr 

S uj 86 

_= r <c 

« »- 85 

W 0 200 400 600 800 1000 

jj FLOW RATE OF Ar GAS (cmVminute) 



CsF8/02=16/18 cmVmin 




FIG. 8(b) 



i=Q 

ODC 



OQ 
ccj- 



12 
10 
8 
6 
4 
2 
0 



C5F8/02=1 6/1 8 cmVmin 




8/9 cmVmin 



0 200 400 600 800 1000 
FLOW RATE OF Ar GAS (cmVminute) 



7/44 



FIG. 9(a) 




RESIDENCE TIME (ms) 

FIG. 9(b) 

90 i 




RESIDENCE TIME (ms) 



FIG. 9(c) 



12 




RESIDENCE TIME (ms) 



8/44 





9/44 



FIG. 11(a) 




FIG. 11(b) 



r 



eioN 



SiF4 CO 




CFx 
\ 




CF LAYER 



FIG. 11(c) 



10/44 



FIG. 12 




50 70 90 110 130 150 170 190 



TEMPERATURE OF A SEMICONDUCTOR 
WAFER (t) 



11/44 



FIG. 13 



PARAMETERS 




PRESSURE [Pa] 


2.66 


RF POWER UPPER PORTION [W] 


800 


LOWER PORTION [W] 


700 


FLOW RATE OF CsFs [cmVminute] 


16 


FLOW RATE OF 02 [cmVminute] 


18 


FLOW RATE OF Ar [cmVminute] 


800 


ELECTRODE TEMPERATURE 

UPPER PORTION (°C) 
LOWER PORTION (°C) 


60 
20 


TEMPERATURE OF WALL SURFACE [^C] 


50 


ELECTRODE GAP [mm] 


21 



12/44 



FIG. 14 



PARAMETERS 




PRESSURE [Pa] 


2.66 


RF POWER UPPER PORTION [W] 


1800 


LOWER PORTION [W] 


1500 


FLOW RATE OF C5F8 [cm 3 /minute] 


24 


FLOW RATE OF O2 [cmVminute] 


28 


FLOW RATE OF Ar [cmVminute] 


700 


ELECTRODE TEMPERATURE 




UPPER PORTION (°C) 


60 


LOWER PORTION (°C) 


20 


TEMPERATURE OF WALL SURFACE [°C] 


50 


ELECTRODE GAP [mm] 


19 



13/44 



FIG. 15 




FIG. 16 



2(2S) 



14/44 



FIG. 17 



D8a D8c 




2S(2) 



15/44 



FIG. 18 



D8b D8c 




16/44 



FIG. 19 




17/44 




18/44 



FIG. 21 




19/44 




20/44 



FIG. 23 



14a(14b) 




21/44 



FIG. 24 




22/44 




23/44 



FIG. 26 



14b 14a 14b 




24/44 



FIG. 27 



14b 14b 14b 




25/44 



FIG. 28 



14a(14b) 




X X 



26/44 



FIG. 29 




27/44 




28/44 



FIG. 31 




29/44 



FIG. 32 




30/44 



FIG. 33 




31 /44 



FIG. 34 




32/44 



FIG. 35 




33/44 



FIG. 36 




16b ' 16a J. 16b . 
14b 14a 14b 



# 



34/44 



FIG. 37 




35/44 



FIG. 38 




• 



36/44 



FIG. 39 




37/44 



FIG. 40 



2 




m v 

















/ / a 

3e 3e Uy 



38/44 



FIG. 41 



23 23 




39/44 



FIG. 42 



23 23 23 




40/44 




41 /44 



FIG. 44 




• 



42/44 



FIG. 45 




43/44 



FIG. 46 




* 



t 



44/44 



FIG. 47 



RADIUS OF 
PLASMA 





r 














.« DISTANCE 








~u\ BETWEEN 






CAPACITY OF 


m ELECTRODES 






PLASMA V 


M (gap) 









FIG. 48 




TIME (HOURS) 



